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SPECIFICATION 
AIR CONDITIONER FOR A VEHICLE 

FIELD OF THE INVENTION 

The present invention relates to an air conditioner for a 
vehicle, which is used in a vehicle having, as a power source for 
driving the vehicle, an engine or both an engine and an electric 

motor. 

BACKGROUND ART 

In recent years, a hybrid car has been proposed in which 
an electric motor which electrically produces driving force is 
provided in addition to an engine which produces driving force by 
combusting fuel such as gasoline. In this hybrid car, even if the 
engine is stopped, the electric motor is driven by electric power 
supplied from a battery, which has been previously charged or 
which is charged by power generated by the engine during 
traveling, so as to drive the hybrid car. 

On the other hand, even in an air conditioner provided in 
this type of hybrid car, it is necessary that a compressor be 
driven when air-conditioning the vehicle interior. For this reason, 
as disclosed in Japanese Patent Application Laid-Open (JP-A) No. 
6-286459, the engine is started by operating a switch of an air 
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conditioner when the engine is stopped, and a compressor is 
driven by the driving force of the engine. 

As a result, a motor used only for driving a compressor of 
an air conditioner becomes unnecessary, and the air conditioner 
can be operated without using the driving force of an electric 
motor or the electric power of a battery to operate the electric 
motor. 

However, in the above-described structure, it is necessary 
that the engine be started when operating the air conditioner. As 
a result, there exist drawbacks in that the driving force of the 
engine is used only for driving the compressor, which results in 
deterioration in fuel consumption, and the efficiency of utilization 
of power is also extremely low. 

Accordingly, in view of the above-described 
circumstances, an object of the present invention is to provide an 
air conditioner for a vehicle, which allows air conditioning by 
efficiently utilizing the driving force of an engine or the driving 
force of an engine and an electric motor without providing driving 
means used only for driving a compressor. 

DISCLOSURE OF THE INVENTION 

The present invention is an air conditioner for a 

vehicle, hybrid car, which is provided in a hybrid car equipped 
with an engine and an electric motor for running and which air 
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conditions a vehicle interior by a refrigerating cycle formed to 
include a compressor and an evaporator, said air conditioner for 
a vehicle comprising a water cooling cycle which is formed by 
water refrigerant evaporator and also by circulation of engine 
cooling water to heat dissipation means for heating, comprising: 
heat exchange means provided in the refrigerating cycle to cool 
and cooling water which is supplied as a refrigerant, water; heat 
storage means for cooling in which one of cooling heat of water 
cooled by said water - refrigerant heat exchange means and 
codling heat obtained from water is stored, and heating heat of 
water heated by cooling the engine is accumulated; heat 
dissipation means for coolings which cools air to be blown out 
into the vehicle interior by water supplied as a refrigerant to be 
supplied, as a refrigerant, from said heat storage means; a first 
circulating passage which circulates, to said heat storage 
means, engine cooling water circulated between the engine and 
said heat dissipation means for heating; a second circulating 
passage which circulates water, serving as a refrigerant, 
between said heat storage means, said heat dissipation means 
for cooling, and said heat exchange means; and switching means 
in which one of said first and second circulating passages is 
selected by switching and one of heat storage and heat 
dissipation for said heat storage means for cooling. is carried out 
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by water circulated through one of said first and second 
circulating passages. 

As a result, while — the — vehicle — ts — running — by — the 
engine, when the engine is driven during cooling, the compressor 
is driven to allow cooling (air conditioning), by the driving force 
of the engine to allow cooling. At this time, water is cooled by 
the refrigerating cycle and is stored cooling heat of the water is 
accumulated in the heat storage means — £ei= — cooling. — means. 
Subsequently, when acooling operation is carri e d out while the 
engine is stopped or when the vehicle is being run by the driving 
of thean electric motor, cooled — water — is — supplied water is 
circulated from the heat storage means for cooling to the heat 
dissipation means for cooling so as to allow cooling of the air to 
be blown out into a vehicle interior. 

Further, during heating, cooling water heated by the 

engine when being driven is used to allow heating, and the heat 
of the cooling water is accumulated in the heat storage means. 
Further, when the engine is stopped, water is circulated from 
the heat storage means to the heat dissipation means for 
heating so as to allow heating of the air to be blown out into the 
vehicle interior. 

The switching means effects switching between storage 

of cooling heat and storage of heating heat by the heat storage 
means. 



Accordingly, As a result, it is possible to carry out a 
cooling operation for heat and cool the vehicle interior without 
driving the compressor and it is not necessary that the engine 
be started to drive the compressor. For this reason, deterioration 
of fuel consumption can be prevented. Further, driving means 
such as a motor for driving the compressor while the engine is 
stopped becomes unnecessary. 

Further, the present invention comprises a water heating 

cycle whi c h is formed by h e at sto r a g e m ea n s fo *=-hea£ing 
which one of water heated by an engine and heating heat 
obtained from water is stored, and heat dissipation means for 
heating, which heats air to be blown out into the vehicle interior 
by supplying, as a refrigerant, one of cooling water for the 
engine and water heated by heat stored in said heat storage 
means for heating so as to allow heating of the vehicle interior. 

As a result, cooling water heated by the engine at the 

time of being driven is stored in the heat storage means for 
heating. — When a heating operation is carried out at the time of 
driving the engine, cooling water for the engine is used to heat air 
to be blown out into the vehicle interior. — Further, when the 
heating operation for the vehicle interior is carried out in a state 
in which the engine ha s been stopped, the cooling water during 
driving of the engine is supplied from the heat storage means for 
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heating to th e h e at dissipation means for h e ating so as to allow 
heating of the air to be blown out into the vehicle interior. 

Accordingly, even when the engine is stopped, heating in 

the vehicle interior using the heat of the engine becomes possible 
without starting the engine. — Even if heating using the heat of the 
engine is carried out, no deterioration of fuel consumption 
occurs. 

By providing both the water cooling cycle and the water 
heating cycle, heating and cooling can be carried out according 
to a vehicle occupant' s occupant's preference. Further, it is also 
possible to carry out heating for heat the vehicle interior while 
carrying out dehumidification, without operating the 
compressor. 

The present invention comprises: heat storage means 

which can be used as both the heat storage means for cooling 
and also as the heat storage means for heating; first circulating 
means which can circulate water which becomes a refrigerant 
between the engine and said heat dissipation means for heating; 
second circulating means which can circulate water which 
becomes a refrigerant between said water refrigerant heat 
exchange means and said heat dissipation means for cooling; 
and circulating passage switching means which changes said 
heat storage means to said first circulating means and said 
second circulating means to allow circulation of the water by 
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any one of said first circulating means and said s e cond 
circulating means. 

As a result, the first and second circulating means each 

allowing circulation of water used as a refrigerant arc switched, 
and cool storage or heat storage is carried out by a single heat 
storage means. — When the engine is stopped, water which 
becomes a refrigerant by the cool storage or the heat storage in 
the heat storage means is circulated to allow cooling or heating. 
A^c o rd ing ly^-pe ducti o- H in t be-n um -bef-ef-p arts w hAe-h-age-ta-sed- 
for heating and cooling can be achieved. 

The determination as to whether the heat storage means 
is used as a heat source for heating or a heat source for cooling 
may be made in accordance with the operating state of the air 
conditioner or environmental conditions such as the outside air 
temperature, the vehicle-interior temperature, and the like. For 
example, when the cooling operation is carried out by the air 
conditioner, there is a high possibility of the cooling operation 
being continuously carried out. For this reason, the operation 
may be switched to the second circulating meansmay — be 
switched to allow circulation of water so that the heat storage 
means is used serves as the heat source for cooling. Further, 
when the outside air temperature is low in the winter or the like, 
there is a high possibility the heating operation will be carried 
out, and therefore, the first circulating means may be used to 
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allow the circulation of water (engine cooling water) , serving as a 
refrigerant, between to the heat storage means — a**d — tfe^ — first 
circulating means. 

Meanwhile, not only the heat storage means, but the 
heat dissipation means for heating and the heat dissipation 
means for cooling may be used in common with each other. In 
this case, during heat storage, only the circulating means needs 
to be switched between heating and cooling, and at the time of 
heat dissipation (heating or cooling), water serving as a 
refrigerant only needs to be supplied from the heat storage 
means to the heat dissipation means. As a result, heating or 
cooling can be carried out in accordance with the heat 
stored accumulated in the heat storage means. Accordingly, the 
structures of the water cooling cycle and the water heating cycle 
can be simplified. 

Further, the present invention is an air conditioner for a 
vehicle, hybrid car, which is provided in a vehicle hybrid car 
equipped with an engine and an electric motor for running and 
which air conditions a vehicle interior by a refrigerating cycle 
formed to include a compressor and an evaporator, said air 
conditioner for a vehicle comprising: driving shafts provided 
respectively in the engine and in the electric motor; an output 
shaft connected to s aid driving shafts of the engine and the 
electric motor and rotated synchronously with a driving source 
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which is on e of the e ngin e and the e lectric motor; driving forc e 
transmitting means which connects a driving shaft of one of the 
engine and the electric motor and a driving shaft of the 
compressor so as to transmit a driving force of said output shaft 
to the compressor; and driving force switching means which 
switches a driving source of the driving force to be transmitted 
to the driving shaft of the compressor by said driving force 
transmitting means. 

■ As a result, when the output s h af t is driven by t-he 

electric motor, the driving source of the compressor is switched 
by the driving force switching means to separate the driving 
shaft of the engine and the driving shaft of the compressor from 
each other, and the compressor is driven by the driving force of 
the electric motor. — As a re s ult, no load for rotating the driving 
shaft of the engine is applied to the electric motor, and 
therefore, the compressor can be driven by the driving force of 
the electric motor. — It is not necessary to provide driving means 
used only for driving the compressor and also not necessary to 
start the engine to drive the compressor. — Accordingly, 
con s umption of fuel caused by driving the engine can be 
restrained. 

The present invention is characterized in that said 

driving force switching means is clutch means provided 
between include a compressor and an evaporator, comprising: 
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driving shafts provided respectively in the engine and in the 
electric motor; an output shaft connected to the driving shafts of 
the engine and the electric motor and said output shaft. — When 
the output shaft is driven by the electricmotor, the driving shaft 
of the engine and the output shaft are separated from each other 
by the driving force switching means. — As a result, the 
application to the electric motor of a load for rotating the driving 
shaft of the engine can be prevented. 

— — — The present invention comprises : fi r- st drivin g force 
transmitting means, which is provided as said driving force 
transmitting means, for transmitting driving force from the 
driving shaft of the engine to the driving shaft of the 
compressor; second driving force transmitting means which 
transmits driving force from the driving shaft of the electric 
motor to the driving shaft of the compressor; and clutch means 
which is provided as said driving force switching means and 
separates one of said first driving force transmitting means and 
said second driving force transmitting means from the driving 
shaft of the compressor. 

As a result, when the driving force switching means is 

provided at the side of the driving shaft of the compressor and 
the engine is driven, the driving force of the engine is 
transmitted by the first driving force transmitting means, and 
when the electric motor is driven, the driving force of the electric 
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motor is transmitted by the s e cond driving forc e transmitting 
means. 

Accordingly, only a load for driving the compressor is 

applied to the driving force switching means, and as compared 

with the case in which the driving force switching means is 

y 

provided in the output shaft, the capacity of the driving force 
switching means can be made extremely small. — For example, 
when a clutch is used as the driving force switching means, a 
s-m all-size and low - cost clut ch ca n — b e obtained. 

Moreover, the present invention is an air conditioner for 

a vehicle, which is provided in a vehicle equipped with an engine 
and an electric motor and which air conditions a vehicle interior 
by a refrigerating cycle formed to include acompressor and an 
evaporator, said air conditioner for a vehicle comprising: driving 
shafts provided respectively in the engine and in the electric 
motor; an output shaft connected to said driving shafts of the 
engine and the electric motor and rotated synchronously with a 
driving source which is one of the engine and the electric motor; 
load reduction means for reducing the driving load of said 
output shaft which rotates integrally with the driving shaft of 
the engine when the electric motor is driven; and driving force 
transmitting means which connects said output shaft and the 
driving shaft of the compressor to transmit the driving force of 
said output shaft to the compressor. 
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According to the above-described structure, when the 
electric motor is driven, a load for rotating the driving shaft of 
the engine connected to the output shaft of the electric motor is 
reduced by the driving load reduction meansr 
and the compressor is driven by remaining power. 
In the present invention as described above, the above- 
described load reduction means is valve opening means for 
opening a valve while the engine is stopped. 

Generally, when the driving shaft of the engine in a 
stopped state is rotated, air within a piston cylinder of the engine 
must be compressed, and therefore, a driving load is extremely 
high. Accordingly, in order to rotate the driving shaft of the 
engine, an extremely large driving force is required. On the other 
hand, so long as the driving load reduction means operates so 
as to, for example, open a valve which allows air supply and 
exhaust for a cylinder of the engine or open a throttle valve 
which opens and closes a passage of air to be supplied into the 
cylinder of the engine, compression of air within the cylinder of 
the engine or increase in air intake air-intake resistance can be 
prevented, thereby allowing reduction of a load for rotating the 
driving shaft. 

As described above, so long as the load for rotating the 
output shaft when the engine is stopped is reduced by the 
driving load reduction means, the compressor can be driven by 
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using the driving force of the electric motor. In this case, in the 
same manner way as the aforementioned, it is not necessary to 
provide driving means used only for driving the compressor and 
it is also not necessary to start the engine to drive the 
compressor. For this reason, consumption of fuel caused by 
driving the engine can be restrained. 

Still further, Moreover, the present invention is an air 
conditioner for a hybrid car, which is provided in a hybrid car 
equipped with an engine and an electric motor for running and 
which air conditions a vehicle interior by a refrigerating cycle 
formed to include a compressor and an evaporator, said air 
conditioner for a hybrid car comprising: an auxiliary-machine 
motor which drives a plurality of auxiliary machines provided in 
the hybrid car; third second driving force transmitting means 
which can transmit the driving force of the engine and the 
driving force of said auxiliary-machine motor to the plurality of 
auxiliary machines and also to the driving shaft of the 
compressor; driving force interrupting means which 
interrupts separates the driving shaft of the engine and said 
third second driving force transmitting means from each other ; 
and control means which controls separates the driving shaft of 
the engine and said second driving force transmitting means 
from each other by said driving force interrupting means and 
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said auxiliary machine motor in accordanc e with a stat e in 
which the engine is driven. 

when the engine is stooped and allows the plurality of auxiliary 
machines including the compressor to be driven by said 
auxiliary-machine motor. 

As. a result, when the engine is driven, the driving force 
of the engine is transmitted by the third second driving force 
transmitting means to auxiliary machines including the 
compressor. Further, when the engine has been stopped, the 
driving shaft of the engine and the third second driving force 
transmitting means are separated from each other by the driving 
force interrupting means and the compressor is driven by the 
driving force of the auxiliary-machine motor. 

Accordingly, when the engine is stopped, the compressor 
can be driven by the auxiliary-machine motor in the same way 
as in other auxiliary machines provided in the vehicle, hybrid 
car, and when the engine is being driven, the auxiliary machines 
including the compressor can be driven by the driving force of 
the engine. 

Namely, as the electric motor, an electric motor provided 

as a driving source for a running operation may be used, or an 
electric motor provided as a driving source for driving various 
auxiliary machines including the compressor and the like may 
also be used. — Further, in addition to the electric motor provided 
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as the driving sourc e for a running operation, an e l e ctric motor 
serving as a driving source of auxiliary machines may also be 
provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic structural diagram of an air 
conditioner according to a first embodiment. 

Fig. 2 is a schematic structural diagram which shows 
the arrangement of an engine and an electric motor of a hybrid 
car applied to the first embodiment. 

Fig. 3 is a flow chart which shows an example of heat 
storage processing. 

Fig. 4 is a flow chart which shows an example of heat 
dissipation processing. 

Fig. 5 is a schematic structural diagram of a hybrid car 
and an air conditioner according to a second embodiment. 

Fig. 6 is a schematic structural diagram of a hybrid car 
and an air conditioner according to a third embodiment. 



Fig. — 7 — i-s — a — schematic — cross sectional — diagram — e£- 
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a schematic structural diagram of an air conditioner applied to 


a 



fourth embodiment. 
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Fig. 7B is a schematic structural diagram which shows 

transmission of driving force based on Fig. 7A. 

Fig. 7C is a schematic structural diagram which shows 

another example of transmission of driving force, which is 
different from that in Fig. 7B. 

Fig. 8 is a flow chart which shows an example of a 
driving-source switching operation according to the third 
embodiment. 

Fig. 9 is a schematic structural diagram of a hybrid car 

and an air conditioner according to a fourth embodiment. 

Fig. 10 is a schematic structural diagram of a hybrid car 

and an air conditioner according to a fifth embodiment. 

Fig. 1 1A is a schematic structural diagram of an air 

conditioner applied to a s ixth embodiment. 

Fig. 1 IB is a schematic structural diagram which shows 

transmission of driving force ba s ed on Fig. 1 1A. 

Fig. 11C is a schematic structural diagram which shows 

another example of transmission of driving force, which is 
different from that in Fig. 1 IB. 

Fi-g-: — 12 is a flow chart which shows an example of a 

driving source — switching — operation — according — te — feh€ — sixth 
embodiment. 

BEST MODES FOR CARRYING OUT THE INVENTION 
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An air conditioner for a vehicle according to the present 
invention will be hereinafter described in detail with reference to 
the attached drawings. 
(First Embodiment) 

Fig. 1 shows a schematic structure of an air conditioner 
for a vehicle (hereinafter referred to as "air conditioner 10") 
applied to a first embodiment. Fig. 2 schematically shows a 
portion of a hybrid car 12, which is an example of a vehicle 
equipped with the air conditioner 10. 

As shown in Fig. 2, the hybrid car 12 equipped with the 
air conditioner 10 includes, as a power source for traveling, an 
electric motor 16 in addition to an engine 14. The electric motor 
16 and the engine 14 are each connected to an output shaft 18 
directly or indirectly. In Fig. 2, as an example, the output shaft 
18 is connected to the electric motor 16 so that a driving shaft 
of the electric motor 16 becomes the output shaft 18, and a 
driving shaft 14A of the engine 14 is connected to the output 
shaft 18. As a result, the output shaft 18 is driven to rotate by 
the engine 14 or the electric motor 16. The electric motor 16 is 
driven by electric power supplied from, for example, a previously 
charged battery (not shown) mounted before traveling. 

The hybrid car 12 is provided with the compressor 20 
disposed adjacent to the engine 14. A pulley 22 is mounted to a 
driving shaft 20A of the compressor 20 and an endless V belt 26 
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is entrained between the pulley 22 and a pulley 24 mounted to 
the driving shaft 14A of the engine 14. When the engine 14 is 
started, driving force is transmitted via the V belt 26 to the 
compressor 20. 

As shown in Fig. 1, in the air conditioner 10, a 
refrigerating cycle is formed by a circulating passage of a 
refrigerant including the compressor 20, a capacitor 28, and an 
evaporator 30. A refrigerant liquefied by being compressed by 
the compressor 20 is supplied to the evaporator 30, and when 
the refrigerant is decompressed to be vaporized, air to be blown 
out into a vehicle interior is cooled. 

The pressure of the refrigerant supplied to the 
evaporator 30 is adjusted by controlling the capacity of the 
compressor 20. Further, water in the cooled air is applied to the 
evaporator 30 by dew condensation, and in the air conditioner 
10, not only at the time of a cooling operation, but also at the 
time of a heating operation, a dehumidifying operation can be 
effected by operating the compressor 20 at a predetermined 
capacity. 

The evaporator 30 is provided within an air-conditioning 
duct 32. The air-conditioning duct 32 is provided with blower 
fans 34. Outside air or air within a vehicle interior is sucked 
into the air-conditioning duct 32 and is blown toward the 
evaporator 30, and the blown air is cooled by the evaporator 30 
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which is cooled by the circulating refrigerant, thereby allowing 
dehumidification. 

The air-conditioning duct 32 is provided with a heat- 
regenerative radiator (hereinafter referred to as "radiator 36") 
and a heater core 38, which are disposed adjacent to the 
evaporator 30. Air passing through the evaporator 30 further 
passes through the radiator 36 and the heater core 38 and is 
blown out from a blowout hole (not shown) into the vehicle 
interior. 

A pair of hot-water pipes 40A and 40B are connected to 
the heater core 38 between the engine 14 and the heater core 
38. An electrically operated pump 42 is provided at an 
intermediate portion of one hot-water pipe 40A. Driving the 
electrically operated pump 42 allows cooling water for the engine 
14 to be supplied to the heater core 38. The heater core 38 
heats air passing through the heater core 38 with the cooling 
water serving as a refrigerant (the cooling water will be 
hereinafter referred to as "water refrigerant"). 

The other hot-water pipe 40B connected to the heater 
core 38 is branched off by a pair of branch pipes 44A and 44B. 
These branch pipes 44A, 44B are respectively provided with 
passage switching valves 46 and 48 in a pair. A heat storage 
tank 50 is connected to and between these passage switching 
valves 46 and 48. With the heat storage tank 50 communicating 
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with the hot-water pipe 40B via the branch pipes 44A and 44B 
due to the operation of the passage switching valves 46 and 48, 
a water refrigerant circulated while being heated by the engine 
14 is supplied to the heat storage tank 50. 

The heat storage tank 50 is filled with a heat 
accumulating material surrounded by a heat insulating 
material. With the water refrigerant circulated between the heat 
storage tank 50 and the engine 14 passing through the heat 
storage tank 50, the heat accumulating material is heated by the 
water refrigerant. The heat storage tank 50 is maintained with 
the temperature of the heat accumulating material being kept by 
the heat insulating material. Further, when, while the engine 
14 is stopped, the electrically operated pump 42 is operated to 
allow the water refrigerant to be supplied to the heat core 38 to 
pass through the heat storage tank 50, the water refrigerant is 
heated due to heat exchange effected between the water 
refrigerant and the heat accumulating material. As a result, a 
water heating cycle is formed in which, even when the engine 14 
is in a stopped state, air passing through the heater core 38 is 
heated to allow the vehicle interior to be heated. 

On the other hand, a water-refrigerant heat exchanger 
52 is mounted between the evaporator 30 and the compressor 
20, which form the refrigerating cycle. The water-refrigerant 
heat exchanger 52 is cooled in such a manner that a refrigerant 
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passing through the evaporator 30 is supplied to the water- 
refrigerant heat exchanger 52 and is further decompressed. 

A pair of cold-water pipes 54A and 54B are connected to 
the radiator 36. One cold-water pipe 54B is connected to the 
water-refrigerant heat exchanger 52. The other cold-water pipe 
54B is connected to the passage switching valve 48 and an 
electrically operated pump 56 is mounted at an intermediate 
portion of the other cold-water pipe 54B. Further, the water- 
refrigerant heat exchanger 52 is connected to the passage 
switching valve 46 by a cold-water pipe 54C. When the passage 
is switched to the heat storage tank 50 by the passage switching 
valves 46 and 48, a circulating passage for circulating the water 
refrigerant between the heat storage tank 50, the water- 
refrigerant heat exchanger 52, and the radiator 36 is formed. 

As a result, when the electrically operated pump 56 is 
operated to allow circulation of the water refrigerant, and the 
water refrigerant passes through the water-refrigerant heat 
exchanger 52, the cooled water refrigerant is supplied to the 
heat storage tank 50. The heat storage tank 50 allows the heat 
accumulating material to be cooled when the water refrigerant 
passes through the heat storage tank 50. Further, when the 
water refrigerant passing through the heat storage tank 50 is 
supplied to the radiator 36 by the operation of the electrically 
operated pump 56, the water refrigerant is cooled by the heat 
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accumulating material within the heat storage tank 50. As a 
result, a water cooling cycle is formed in such a manner that the 
water refrigerant cooled in the heat storage tank 50 is supplied 
to the radiator 36 and air within the air-conditioning duct 32, 
passing through the radiator 36, is cooled. 

The air conditioner 10 includes an air-conditioner ECU 
60 which controls air conditioning. The air-conditioner ECU 60 
has a general structure in which, by controlling each operation 
of the compressor 20, the blower fans 34, and the like in 
accordance with an operating state of an unillustrated operation 
panel (setting of an operating condition) while detecting the 
outside air temperature, the indoor air temperature, and the 
like, air for a cooling/heating operation or a dehumidifying 
operation is blown out into the vehicle interior and the vehicle 
interior is thereby maintained in a desired air-conditioned state. 
Detailed illustration and description of the structure of the air- 
conditioner ECU 60 will be omitted. 

The air conditioner 10 also includes a water-refrigerant 
control circuit 62. The water-refrigerant control circuit 62 is 
connected to the air-conditioner ECU 60 and also to an engine 
ECU (not shown) for controlling the engine 14. Further, the 
passage switching valves 46 and 48 and the electrically operated 
pumps 42 and 56 are each connected to the water-refrigerant 
control circuit 62. 
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Signals corresponding to an operating state of the air 
conditioner 10 and environmental conditions such as the 
outside air temperature, the indoor air temperature, and the like 
are inputted from the air-conditioner ECU 60 to the water- 
refrigerant control circuit 62. Further, a signal which indicates 
an operating state of the engine 14 is inputted from the engine 
ECU. The water-refrigerant control circuit 62 controls the 
passage switching valves 46 and 48 and the electrically operated 
pumps 42 and 56 based on the various signals. 

Next, the operation of the first embodiment will be 
described with reference to the flow charts shown in Figs. 3 and 
4. These flow charts each show an example of the operation of 
the water-refrigerant control circuit 62. 

The flow chart shown in Fig. 3 shows an example of heat 
storage processing for the heat storage tank 50. In the first step 
100, it is ascertained whether the engine 14 has been started 
(switched on), i.e., whether the hybrid car 12 is traveling using 
the engine 14. When it is determined that the engine 14 has 
been started, the process proceeds to step 102. In step 102, it 
is ascertained whether the air conditioner 10 is switched on. 

When the air conditioner 10 is switched on (when the 
decision of step 102 is affirmative), the process proceeds to step 
104, in which it is ascertained whether the air conditioner 10 is 
operating in a cooling mode or a heating mode. Further, when 
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the air conditioner 10 is not switched on (when the decision of 
step 102 is negative), the process proceeds to step 106, in which 
environmental conditions such as the outside air temperature 
are measured. In step 108, it is determined from the measured 
environmental conditions such as the outside air temperature 
whether the possibility is of the air conditioner 10 being 
operated in a cooling mode or in a heating mode. For example, 
in the summer period in which the outside air temperature or 
the indoor temperature is high, there is a high possibility of the 
air conditioner 10 being operated in a cooling mode. In the 
winter period in which the outside air temperature or the indoor 
temperature is low, there is a high possibility of the air 
conditioner 10 being operated in a heating mode. Consequently, 
it can be determined whether the possibility is of the air 
conditioner 10 being operated in a cooling mode or in a heating 
mode from a determination about whether the outside air 
temperature or the indoor temperature exceeds a previously set 
value. 

As described above, when the air conditioner 10 is 
operated in the cooling mode (when the decision of step 104 is 
affirmative) or when there is a possibility of the air conditioner 
10 being operated in the cooling mode (when the decision of step 
108 is affirmative), the process proceeds to step 110, in which, 
by operating the passage switching valves 46 and 48, the heat 
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storage tank 50 is connected to the cold-water pipes 54B and 
54C and the electrically operated pump 56 is operated. As a 
result, circulation of the water refrigerant between the water- 
refrigerant heat exchanger 52 and the heat storage tank 50 is 
started. 

When the engine 14 has been started, the driving force 
of the engine 14 is transmitted via the V belt 26 to the 
compressor 20 and the driving shaft 20A of the compressor 20 is 
thereby rotated. As a result, the refrigerant compressed and 
discharged from the compressor 20 is supplied to the water- 
refrigerant heat exchanger 36 and the water refrigerant 
circulated in the water- refrigerant heat exchanger 36 is cooled. 
The water refrigerant cooled by the water-refrigerant heat 
exchanger 36 is transferred to the heat storage tank 50 to cool 
the heat accumulating material within the heat storage tank 50. 
As a result, heat for a cooling operation is stored in the heat 
storage tank 50. 

When the air conditioner 10 is operated in the heating 
mode (when the decision of step 104 is negative) or when there 
is a possibility of the air conditioner 10 being operated in the 
heating mode (when the decision of step 108 is negative), the 
process proceeds to step 112, in which by operating the passage 
switching valves 46 and 48, the heat storage tank 50 is 
connected to the branch pipes 44A and 44B branched off from 
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the hot-water pipe 40B and the electrically operated pump 42 is 
operated. As a result, circulation of the water refrigerant heated 
by the engine 14 is started and the heated water refrigerant is 
supplied from the engine 14 to the heat storage tank 50. When 
the water refrigerant placed in a high-temperature state by 
cooling the engine 14 passes through the heat storage tank 50 
from the engine, the heat accumulating material in the heat 
storage tank 50 is heated to allow storage of heat for the heating 
operation. 

The heat storage operation in the heat storage tank 50 is 
continuously carried out until it is determined that the engine 
14 has been stopped in step 114 or in step 116. When the 
engine 14 is stopped, in step 118, the passage switching valves 
46 and 48 may be closed to prevent outflow of the water 
refrigerant from the heat storage tank 50, and the like. Further, 
the time of completion of the heat storage operation in the heat 
storage tank 50 may be set, for example, for when the 
temperature of the heat accumulating material in the heat 
storage tank 50, which is detected by a temperature sensor or 
the like, reaches a predetermined temperature, or when the 
change in the temperature is reduced to nothing. 

Fig. 4 shows an example in which the heat storage tank 
50 is used as a heat source for heating or air-cooling. In the 
first step 120 in this flow chart, it is ascertained whether the air 
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conditioner 10 is switched on. Further, in the subsequent step 
122, it is ascertained whether the engine 14 is started (switched 
on). 

When the engine 14 is started, a normal air-conditioning 
operation is allowed in which the heat of cooling water for the 
engine 14 and the compressor 20 to be driven by the engine 14 
are used. Accordingly, when the decision of step 122 is 
affirmative, the process proceeds to step 124, in which the 
normal operation of the air conditioner 10 is started. 

On the other hand, when the air conditioner 10 is 
switched on (when the decision of step 120 is affirmative) and 
when the engine 14 is in a stopped state (when the decision of 
step 122 is negative), the process proceeds to step 126, in which 
it is ascertained whether the air conditioner 10 can be operated 
with the heat storage tank 50 serving as the heat source. When 
the operation mode of the air conditioner 10 and heat stored in 
the heat storage tank 50 coincide with each other, namely, when 
the air conditioner 10 is set in a cooling mode in a state in 
which heat for air-cooling is stored in the heat storage tank 50 
and when the air conditioner 10 is set in a heating mode in a 
state in which heat for heating is stored in the heat storage tank 
50, the decision of step 126 is made affirmative, and the process 
proceeds to step 128. 
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When the air conditioner 10 is set in the heating mode 
and the heat source for heating is provided in the heat storage 
tank 50, the decision of step 128 is made negative and the 
process proceeds to step 130. As a result, the passage switching 
valves 46 and 48 are operated to allow connection between the 
heat storage tank 50 and each of the branch pipes 44A and 44B, 
and further, the electrically operated pump 42 is actuated to 
start circulation of the water refrigerant between the heat 
storage tank 50 and the heater core 38. The circulated water 
refrigerant is heated by the heat accumulating material as it 
passes through the heat storage tank 50 and is transferred to 
the heater core 38. The water refrigerant transferred to the 
heater core 38 heats air which passes through the heater core 
38 within the air-conditioning duct 32. As a result, heated air is 
blown out from the air-conditioning duct 32 to allow the vehicle 
interior to be heated. 

On the other hand, when the air conditioner 10 is set in 
the cooling mode, the decision of step 128 is affirmative and the 
process proceeds to step 132. As a result, the passage switching 
valves 46 and 48 allow connection between the heat storage 
tank 50 and each of the cold-water pipes 54B and 54C, and 
further, the electrically operated pump 56 is actuated to start 
circulation of the water refrigerant between the heat storage 
tank 50 and the radiator 36. The water refrigerant transferred 
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from the heat storage tank 50 to the radiator 36 due to the 
operation of the electrically operated pump 56 is cooled by the 
heat accumulating material in the heat storage tank 50 as it 
passes through the heat storage tank 50 and is further 
transferred to the radiator 36. The water refrigerant supplied to 
the radiator 36 allows the cooling of air passing through the 
radiator 36. As a result, air cooled by the radiator 36 is blown 
out into the vehicle interior and air-cooling for the vehicle 
interior is achieved. 

The cooling or heating operation using the heat storage 
tank 50 is continuously carried out based on the confirmation 
that the air conditioner 10 was switched on in step 134 or in 
step 136. When the air conditioner 10 is switched off, the 
process proceeds to step 138, in which the process ends by the 
electrically operated pump 42 or the electrically operated pump 
56 being stopped. When the flow chart is being executed, the 
water-refrigerant control circuit 62 monitors to determine 
whether the engine 14 has been started. When the engine 14 is 
started, heating and air-cooling with the heat storage tank 50 
used as the heat source is stopped and the heat storage 
operation in the heat storage tank 50 is started again. 

As described above, the air conditioner 10 is constructed 
in such a manner that, when the engine 14 is started, heat for 
air conditioning is stored in the heat storage tank 50, and when 
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the air conditioner 10 is operated in the state in which the 
engine 14 has been stopped, cooling or heating for the vehicle 
interior is effected by the heat stored in the heat storage tank 
50. For this reason, even when the engine 14 is stopped, the 
vehicle interior is able to be air-conditioned. Further, it is not 
necessary to provide a power source used only for operating the 
compressor 20 which effects air conditioning for the vehicle 
interior when the engine 14 is in a stopped state, and there is no 
possibility of the electrically operated motor 16 being actuated 
to operate the compressor 20. For this reason, no extra large 
load is applied to the battery. 

Meanwhile, in the first embodiment, heat for cooling or 
heating is stored in the heat storage tank 50 by switching the 
circulating passage of the water refrigerant for the heat storage 
tank 50 by the passage switching valves 46 and 48. However, 
separate heat storage tanks may be respectively provided for the 
heating and cooling operations. As a result, either of the cooling 
and heating operations can be selected irrespective of 
environmental conditions and the like, so as to allow air 
conditioning (cooling and heating) according to a vehicle 
occupant's preference. 

Further, the heat storage tank 50 is not limited to a 
structure which stores heat in the heat accumulating material. 
For example, a structure in which a heated or cooled water 
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refrigerant is stored and the stored water refrigerant is released 
as occasion demands may be used. Further, there can also be 
used other various structures which each allow efficient heat 
storage and heat dissipation. 

In the first embodiment, there was described a structure 
in which the water-refrigerant control circuit 62 is provided 
separately from the air-conditioner ECU 60, but the air- 
conditioner 60 may be provided to serve as the water-refrigerant 
control circuit 62. 
(Second Embodiment) 

Next, a second embodiment of the present invention will 
be described. — It should be noted that the basic structure of the 
second embodiment is the same as that of the first emb o diment 
and that the same members as those of the first described. 
embodiment will be denoted by the same reference numerals, 
and a description thereof will be omitted. 

As shown in Fig. 5, an air conditioner 6^1 applied to the 
second embodiment is provided with the heater core 38 in the 
air conditioning duct 32, but is not provided with the radiator 
36. A pair of hot - water pipes ^lOA and AOB are connected to 72 
applied to the fourth embodiment allows heating by using heat 
of the engine 14 when the engine 14 is driven. Further, when 
the engine 14 is stopped, heating can be effected by using heat 
of the the heater core 38 and between the engine 1*1 and the 
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h e at e r core 38. — Th e operation of the el e ctrically op e rated pump 
4 2 provided in the hot water pipe 4 OA allows circulation of a 
water refrigerant between the engine 14 and the heater core 38. 

Further, a heat storage tank 66 is provided in the hot 

water pipe 40A between the electrically operated pump 4 2 and 
the engine 14 . — When the engine 1 4 is driven, heat for heating i s 
stored in the heat storage tank 66. 

On the other hand, a V belt 26 is entrained betw een a 

p-u lley 22 m o unt ed— t-o-^- he driving s-h-aft 20-Ar^f 1 -tfee^^FF^p4^^se-F-3-0 
and a pulley 24 mounted to the output shaft 18. — When any one 
of the engine 1 4 and the electric motor 16 is driven to rotate the 
output shaft 18, the compressor 20 is actuated. 

A clutch 68 serving as driving force switching means is 

provided in the output shaft 18 between the pulley 24 and the 
engine 14. — The clutch 68 is operated by a clutch operating 
means 70 so that the driving shaft 14 A of the engine 1 4 and the 
output shaft 18 are separated from each other in a relatively 
rotatable manner. 

The clutch operating means 70 is connected to the air 

conditioner ECU 60. — When the air conditioner 64 is operated 
while the electric motor 16 is being driven, the air conditioner 
ECU 60 outputs an operation signal of the clutch 68 to the 
clutch operating means 70. — When the operation signal is 
inputted from the air conditioner ECU 60 to the clutch operating 



m e ans 70, th e clutch op e rating m e ans 70 op e rates the clutch 68 
go as to separate the output shaft 18 and the driving shaft 11 A 
of the engine from each other. 

As a result, when the operation switch of the air 

conditioner 64 is operated while the electric motor 16 is being 
driven, the electric motor 16 is separated from the engine 14 to 
prevent the load for rotating the driving shaft 11 A of the engine 
14 being applied to the electric. motor 16. 

In -t-h e air c o4^ 4 i tione F-64— sto actu r ed as ( ^se^bed-^bev^- 

when the heating operation is indicated (the heating mode is set 
by an unillustrated operati o n panel) with the engine 11 being 
driven, a water refrigerant is circulated between the engine 11 
and the heater core 38. — As a result, the water refrigerant which 
has been heated to a high temperature by cooling the engine 11 
passes through the heater core 38 and heats air to be blown out 
into the vehicle interior, thereby allowing heating for the vehicle 
interior. 

Further, when the engine 14 is stopped, heat for heating 

stored in the heat storage tank 66 when the electrically operated 
pump 42 is actuated to drive the engine 14 is supplied to the 
heater core 38 using the water refrigerant. — As a result, even 
when the engine 14 has been stopped, the air conditioner 61 
enables the vehicle interior to be heated without starting the 
engine 11. 
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In the air condition e r 64, when air cooling or 

dehumidification of the vehicle interior is carried out, the 
compressor 20 is actuated. — When the engine 14 is driven, the 
driving force of the engine 14 is transmitted from the driving 
shaft HA to the output shaft 18 via the clutch 68. The rotation 
of the output shaft 18 is transmitted from the pulley 24 to the 
pulley 22 mounted to the driving shaft 20A of the compressor 20 
by the V belt 26 and the compressor 20 is thereby driven. 

On t h e o t her ha nd, in the ai^eo-n-d-k-ie- ner 6 1. it -4-s 

determined that the engine 11 has been stopped by a signal 
from an engine ECU (not shown), the operation signal of the 
clutch 68 is outputted to the clutch operating means 70. — When 
the operation signal of the clutch 68 is inputted to the clutch 
operating means 70, the clutch operating means 70 operates the 
clutch 68 so as to separate the output shaft 18 and the driving 
shaft 14 A of the engine 14 from each other. 

As a result, when the electric motor 16 is driven, the 

output shaft 18 to which the driving force of the electric motor 
16 is outputted and the driving shaft 14 A of the engine 14 are 
separated from each other. — For this reason, the compressor 20 
can be driven with no large load for rotating the output shaft 
HA of the engine 14 being applied to the electric motor 16. 

As described above, although the compressor 20 is 

driven to rotate by the electric motor 16 by separating the 
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output shaft 18 to which the driving force of th e e l e ctric motor 
16 is outputted and the driving shaft 1 4 A of the engine 14 from 
each other, there is no possibility of application of a large load 
which impedes driving of the electric motor 16, and the air 
conditioner 64 can be operated by the driving force of the 
electric motor 16. 

Accordingly, in the second embodiment as well, in the 

same way as in the first embodiment, when the air conditioner 
&4-4s-ep€-ra4:€- d, it i s-no t n- ec es s a-ry— t-h at th e-e-ng-i-n e 1-1 be-st-a-r-t-ed 
te — drive — the — compressor — 20 — a**d — k — is — possible — to — prevent 
deterioration of fuel consumption, which is caused by starting 
the engine 1 4 to operate the air conditioner 6*1 . — Further, it is 
also not necessary to provide a motor used only for driving the 
compressor 20 without starting the engine 1*1 . engine 14 stored 
in the heat storage tank 66 when the electrically operated pump 
42 is actuated to drive the engine 14. 

Further, the compressor 20 of the air conditioner 72 is 

rotated due to the driving force from the output shaft 18 to 
which the engine 14 and the electric motor 16 are each 
connected. 

An engine ECU 74 which controls the operation of the 

engine 14 is connected to the air-conditioner ECU 60. The 
engine ECU 74 is generally structured to operate based on a 
conventional publicly-known engine control method to control 



the engine 14. In the present embodiment, only the structure 
relating to the present invention will be described herein. 

A throttle valve 76 and a fuel injector 78 are each 

connected to the engine ECU 74. The throttle valve 76 is 
operated in accordance with an operation of an accelerator pedal 
(not shown) and the fuel injector 78 is actuated in accordance 
with the opening of the throttle valve 76 and the operating state 
of the engine 14. As a result, the proper amounts of both air 
and fuel are supplied to each cylinder of the engine 14. 

The engine 14 is provided with valve opening means 84 

which opens an intake valve 80 and an exhaust valve 82. The 
valve opening means 84 is connected to the engine ECU 74, and 
based on an operation signal from the engine ECU 74, the valve 
opening means 84 opens the intake valve 80 and the exhaust 
valve 82. 

Generally, when the intake valve 80 and the exhaust 

valve 82 are opened and the throttle valve 76 is brought into a 
full-open state, the intake /exhaust resistance when the piston is 
moving reciprocally in a cylinder is reduced in the engine 14. As 
a result, the friction for rotating the driving shaft 14A when the 
engine 14 is in a stopped state is reduced and the driving shaft 
14A of the engine 14 can be rotated by a small driving force. 
In the air conditioner 72 structured as described above, 



when the engine 14 is stopped at the time of the cooling or 
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dehumidifving operation, and the cooling or dehumidifving 
operation is indicated while the electric motor 16 is being driven 
(cooling or dehumidification is set by an unillustrated operation 
panel), a valve opening signal is outputted to the engine ECU 74. 
When the valve opening signal is inputted to the engine ECU 74, 
the throttle valve 76 is brought into a full-open state and the 
intake valve 80 and the exhaust valve 82 are opened. At this 
time, the injection of fuel from the fuel injector 78 is, of course, 
prohibited. Further, the opening of the throttle valve 76, the 
intake valve 80, and the exhaust valve 82 may be carried out not 
only at the time of the operation of the air conditioner 72, but 
also when the engine 14 is stopped or the electric motor 16 is 
being driven. 

On the other hand, the air conditioner 72 is operated in 

such a manner that the compressor 20 is rotated by the driving 
force of the electric motor 16. At this time, no large friction for 
rotating the driving shaft 14A of the engine 14 is applied to the 
electric motor 16, and therefore, the compressor 20 can be 
driven. 

As described above, in the second embodiment as well, it 

is not necessary that the engine 14 be actuated when the air 
conditioner 72 is operated, thereby preventing deterioration of 
fuel consumption caused by starting the engine 14. Further, it 
is also not necessary to provide driving means used only for 




driving the compressor 20 in a state in which the engine 14 is 
stopped, and therefore, there is no need of an increase in parts 
for operating the air conditioner 72. 

Further, as a method for reducing the load of the electric 
motor 16, there may be considered a method in which a clutch 
is provided between the driving shaft of the electric motor 16 
and the driving shaft of the engine 14 to interrupt a large 
torque. However, the provision of such special parts is not 
necessary. 
(Third Embodiment) 

Next, a third embodiment of the present invention will 
be described. — It should be noted that the basic structure of the 
third embodiment is the same as that of the second 
embodiment, and that the same members as those of the second 
embodiment will be denoted by the same reference numerals, 
and a description thereof will be omitted. — Further, in the third 
embodiment, driving of the compressor 20 will be mainly 
described, and an illustration and description of a heating 
mechanism will be omitted. 

Fig. 6 shows a schematic structure of an air conditioner 

20 0 applied to the third embodiment. — A hybrid car equipped 
with the air conditioner 200 includes an engine 202 and an 
electric motor 20*1. — Only the layout of the engine 202 and the 
electric motor 204 is different from the layout shown in the first 
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and s e cond e mbodiments, but e ach basic op e ration of th e engin e 
202 and the electric motor 201 is the same as that of the engine 
11 and the electric motor 16, which are applied to each of the 
first and second embodiments. 

A double pulley clutch 206 serving as driving force 

switching means is mounted to the driving shaft 20A of the 
eemp-pe&se- r 20 in the air ee-n di t ion er 20 0 . A s s h own-in— Fig, 7 , 
the driving shaft 20A of the compressor 20 is disposed rotatably 
s o as t o proje ct &^m~a- cy lin-d^iearl^e^ 

from a compressor main body, with a bearing 210 interposed 
between the driving shaft 20A and the housing 208. 

A driving wheel 212 is disposed on an outer peripheral 

surface of the housing 208. — The driving wheel 212 is rotatably 
supported by the housing 208 via a bearing 211 mounted on the 
outer peripheral surface of the housing 208. — A pulley 2 16 is 
formed on an outer peripheral s urface of the driving wheel 212 
and the driving wheel 212 is rotated by driving force transmitted 
thereto via the pulley 216. 

On the other hand, a pulley 218 is mounted at an end 

portion of the driving shaft 20A of the compressor 20 projecting 
from the housing 208 and the driving shaft 20A thereby rotates 
integrally with the pulley 218. 

Further, a passive wheel 220 is disposed in the driving 

shaft 20A of the compressor 20 between the pulley 218 and the 
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driving wh ee l 212. — Th e passive wheel 220 rotat e s int e grally with 
the driving shaft 20A. — A passive plate 222 is mounted on the 
driving wheel 212 side of the surface of the driving wheel 220. 
The passive plate 222 rotates integrally with the passive wheel 
220 and is also mounted in such a manner as to be movable 
along an axial direction of the driving shaft 20A by a small 

a„m nn n t 
cx I TtxJ ttr tx . 

A space is formed within the driving wheel 212 and an 

e-leet-re-magrve-t-ie-e oil 22-1 is d i-s-po s e d i n th e s p aee^ — Pu-rt:4^eF— the 
surface of the driving wheel 212 facing the passive plate 222 is 
formed as a driving plate 226. — Namely, the electromagnetic coil 
224 and the passive plate 222 are disposed with the driving 
plate 226 interposed therebetween. — The electromagnetic coil 
224 is mounted to the compressor 20 and is allowed to rotate 
relatively with the driving wheel 212. 

The passive plate 222 provided in the passive wheel 220 

is slightly separated from the driving plate 226 of the driving 
wheel 212. — As a result, the driving wheel 212 and the passive 
wheel 220 are allowed to rotate relatively. — Further, the passive 
plate 222 adheres closely to the driving plate 226 due to being 
attracted by magnetic force caused by magnetization of the 
electromagnetic coil 224. — As a result, the passive plate 222 and 
the driving plate 226 rotate integrally and rotating force 
transmitted to the pulley 216 is transmitted to the driving shaft 
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20A of the compr e ssor 20 go as to driv e and rotate th e driving 
ohaft 20A. 

As shown in Fig. 6, a V belt 232 serving as first driving 

force transmitting means is entrained between the pulley 216 
mounted to the double pulley clutch 206 and a pulley 230 
mounted to a crank shaft 228 of the engine 202. — Accordingly, 
the driving force of th e engine 202 is trans mitted from t he crank 
shaft 228, which is driven to rotate by driving of the engine 202, 
t^-the-pulrl^-y 2 1 8-. 

Further, a V belt 236 serving as second driving force 

transmitting means is entrained between the pulley 218 
mounted to the double pulley clutch 206 and the pulley 234 
mounted to the driving shaft 20 4 A of the electric motor 204. — As 
a result, the driving force of the electric motor 204 is 
transmitted to the driving shaft 20A of the compressor 20 via 
the V belt 236 and the pulley 218. 

The air conditioner 200 includes an air conditioner ECU 

238 for controlling the operation of the air conditioner 200. — The 
air conditioner ECU 238 is connected to an engine ECU 24 0 for 
controlling each operation of the engine 202 and the electric 
motor 204 . — Further, the double pulley clutch 206 is controlled 
by the air conditioner ECU 238. 

Namely, when the electromagnetic coil 224 of the double 

pulley clutch 206 is magnetized by the air - conditioner ECU 238, 
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the driving force of the engin e 202 to be transmitt e d to the 
pulley 216 is transmitted to the driving shaft 20A of the 
compressor 20 via the driving plate 226 and the passive plate 
222. — As a result, the compressor 20 is driven by the driving 
force of the engine 202. — Further, with the electromagnetic coil 
224 being brought into a non - magnetized (off) state, the pas s ive 
ptot e 22 *1 and the driving plate 226 is allo w ed to rotate 
relatively. — At this time, even when the electric motor 204 is 
cl-Fi-veRT-Re-d-F^m-g f orce o £-the eleet-rir&-^no^o^-2-04 is transmitted: 
to the crank shaft 228 of the engine 202 so as to prevent 
application of a load from the engine 202 to the electric motor 

204-r 

Here, with reference to the flow chart shown in Fig. 8, a 

driving source switching operation when the air conditioner 200 
is operated will be described. 

In the flow chart, first, in step 140, it is ascertained 

whether the air conditioner 200 has been operated (switched 
en-^ — When the air conditioner 200 has not been operated (ha s 
not been switched on), the decision of step 14 0 is negative and 
the process proceeds to step 14 2, in which the electromagnetic 
coil 224 is switched off. 

In the double pulley clutch 206, when the 

electromagnetic coil 224 is switched off (is not magnetized), the 
driving plate 226 and the passive plate 222 are allowed to rotate 
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relatively and no driving force of th e engin e 202 is transmitt e d 
to the compressor 20. — Further, when the electric motor 20*1 is 
driven, no driving force of the electric motor 204 is transmitted 
to the engine 202. 

Here, when the air conditioner 200 is switched on, the 

decision of step 14 0 is affirmative and the proces s proceeds to 
step 14 4 . — In step 14 4, it is ascertained whether the engine 202 
is driven. — When the engine 202 is driven (when the decision of 

Isnajftpm^ ive) , the ppoee-s-s-pr-oee ed s to-s-tep 1-4-&7-4-R- 
which the electromagnetic coil 2*1 of the double pulley clutch 
206 is switched on (magnetized). 

As a result, the driving force of the engine 202 is 

transmitted via the double pulley clutch 206 to the compressor 
20, and with the compressor 20 being driven by the driving force 
of the engine 202, the air conditioner 200 is operated. — At this 
time, it is not necessary that the electric motor 20 4 be driven, 
and therefore, the electric motor 20*1 is set in a stopped state. 

On the other hand, when the engine 202 has been 

stopped (when the decision of step 14 4 is negative), the process 
proceeds to step 148, in which the double pulley clutch 206 is 
switched off (is not magnetized) and the electric motor 204 is 
switched on so as to drive the compressor 20. — As a result, the 
driving force of the electric motor 204 is transmitted to the 
compressor 20 to drive the compressor 20. — At this time, the 
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electromagnetic coil 224 of the double pull e y clutch 206 is set in 
a non magnetized state. — For this reason, no driving force of the 
electric motor 204 is transmitted to the engine 202 in a stopped 
state and no large load is thereby applied to the electric motor 

In the above described second embodiment, the clutch 

6 8 is p rovided, as the driving force switching means, in the 
output shaft 18 (see Fig. 5). — Accordingly, the clutch 68 needs to 

driving force generated by the engine 14 and the electric motor 
16, which results in a large size and a high cost. 

On the other hand, in the double pulley clutch 206 used 

as the driving force switching means in the present embodiment, 
the maximum load is applied when the compressor 20 is 
operated at the maximum capacity, and the driving force 
required at this time can be set at an extremely small value as 
compared with the maximum driving force of the engine 14 (for 
example, about one tenth of the maximum driving force). 
Accordingly, a small capacity of the double pulley clutch 206 for 
transmission of driving force suffices (for example, about one 
tenth of the maximum driving force), and therefore, the driving 
force transmitting means can be formed to be of a small size and 
also at a low cost. 



30072627vl 



44 



The method for driving the compressor 20 without starting the 
engine 14 while the engine 14 is stopped is not limited to the 
above-described first and second embodiments. A third 
embodiment will be hereinafter described with reference to Fig. 
6^ 

Even in the case of a hybrid car, provision of a plurality 

of auxiliary machines such as a power steering pump is 
required, and even when the engine 14 has been stopped, it is 
necessary to drive these auxiliary machines. As shown in Fig. 6, 
the compressor 20 of the air conditioner 86 is, together with an 
alternator 88 and a power steering pump 90, driven by the 
driving force of an auxiliary machine motor 92. 

Namely, a V belt 94 is entrained between a pulley 92A 

mounted to a driving shaft of the auxiliary machine motor 92, a 
pulley 88A mounted to a driving shaft of the alternator 88, a 
pulley 90A mounted to a driving shaft of the power steering 
pump, and a pulley 22 of the compressor 20, and the 
compressor 20 is rotated by the driving force of the auxiliary 
machine motor 92. 

In the above-described structure as well, even when the 

engine 14 has been stopped, the compressor 20 can be driven 
without starting the engine 14. Further, a plurality of auxiliary 
machines are driven concurrently without providing driving 
means used only for driving the compressor 20, and therefore, it 



is not necessary to provide separate driving means for driving 
not only the compressor 20 but also the auxiliary machines. 

Further, the alternator 88 is driven by the auxiliary 

machine motor 92 so as to allow the generation of a voltage 
different from that of the electric power for driving the electric 
motor 16. Usually, the working voltage of the electric motor 16 
is set at a high value (for example, about 288V) because the 
electric motor 16 requires a large driving force. For this reason, 
it is necessary that the electric motor 16 be transformed to a 
suitable voltage (for example, 12 V) using a DC /DC converter or 
the like so as to operate devices such as the air-conditioner ECU 
60 and the like. On the other hand, electric power of this 
voltage (12V) can be directly generated by providing the 
alternator 88, and therefore, an effect that an expensive DC /DC 
converter becomes unnecessary is obtained, and further, 
reduction in cost of the parts used for a hybrid car can be 
achieved. 

(Fourth Embodiment) 

Next, an example of an air conditioner for a vehicle 
using the auxiliary machine motor 92 will be described, as a 

fourth embodiment, with reference to Figs. Next, a fourth 

embodiment of the present invention will be described. 7A, 7B, 
and 8. It should be noted that the basic structure of the fourth 
embodiment is the same as that of the above-described 
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pecond third embodiment, and that the same members as those 
of the second embodiment will be denoted by the same reference 
numerals, and a description thereof will be omitted. 

As shown in Fig. 9, an air conditioner 72 applied to the 

fourth embodiment allows heating by using heat of the engine 
11 when the engine 11 is driven. — Further, when the engine 14 is 
stopped, heating can be effected by using heat of the engine 1 4 
stored in the heat storage tank 66 when the electrically operated 
I^H-m-p-42™i"S-naeteat e -dr-te-d^ive^h^^n-gm-e— 1-4t- 

Further, the compressor 20 of the air conditioner 72 is 

rotated due to the driving force from the output shaft 18 to 
which the engine 1*1 and the electric motor 16 are each 
connected. 

An engine ECU 74 which controls the operation of the 

engine 1*1 is connected to the air - conditioner ECU 60. — The 
engine ECU 71 is generally structured to operate based on a 
conventional publicly known engine control method to control 
the engine 11 . — In the present embodiment, only the structure 
relating to the present invention will be described herein. 

A throttle valve 76 and a fuel injector 78 are each 

connected to the engine ECU 71. — The throttle valve 76 is 
operated in accordance with an operation of an accelerator pedal 
(not shown) and the fuel injector 78 is actuated in accordance 
with the opening of the throttle valve 76 and the operating s tate 
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of the engin e 14 . — As a result, the prop e r amounts of both air 
and fuel are supplied to each cylinder of the engine 1*1. 

The engine 14 is provided with valve opening means 8*1 

which opens an intake valve 80 and an exhaust valve 82. — The 
valve opening means 84 is connected to the engine ECU 74, and 
based on an operation signal from the engine ECU 74, the valve 
o p eni ng means 8 4 opens the intake valve 80 and the exhaust 
valve 82. 

valve 82 are opened and the throttle valve 76 is brought into a 
full - open state, the intake /exhaust resistance when the piston is 
moving reciprocally in a cylinder is reduced in the engine 14. — As 
a result, the friction for rotating the driving shaft 14 A when the 
engine 14 is in a stopped state is reduced and the driving shaft 
14 A of the engine 14 can be rotated by a small driving force. 

In the air conditioner 72 structured as de s cribed above, 

when the engine 14 is stopped at the time of the cooling or 
dehumidifying operation, and the cooling or dehumidifying 
operation is indicated while the electric motor 16 is being driven 
(cooling or dehumidification is s et by an unillustrated operation 
panel), a valve opening signal is outputted to the engine ECU 74. 
When the valve opening signal is inputted to the engine ECU 74, 
the throttle valve 76 is brought into a full open state and the 
intake valve 80 and the exhaust valve 82 are opened. — At this 
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tim e , the injection of fuel from th e fu e l inj e ctor 78 is, of cours e , 
prohibited. — Further, the opening of the throttle valve 76, the 
intake valve 80, and the exhaust valve 82 may be carried out not 
only at the time of the operation of the air conditioner 72, but 
also when the engine 14 is stopped or the electric motor 16 is 
being driven. 

On the other hand, the air conditioner 72 is operated in 

such a manner that the compressor 20 is rotated by the driving 
f©-ree-€rf-t-he-€4^ — A4-t4*i-s-t-HR-^ 

rotating the driving shaft 14A of the engine 14 is applied to the 
electric motor 16, and therefore, the compressor 20 can be 
driven. 

As described above, in the fourth embodiment as well, it 

is not nece s sary that the engine 14 be actuated when the air 
conditioner 72 is operated, thereby preventing deterioration of 
fuel consumption caused by starting the engine 14. — Further, it 
is also not necessary to provide driving means used only for 
driving the compressor 20 in a state in which the engine 14 is 
stopped, and therefore, there is no need of an increase in parts 
for operating the air conditioner 72. 

Further, although the clutch 68 is provided in the 

second embodiment, no provi s ion of any special parts such as 
the clutch 68 is required in the present embodiment. 
(Fifth Embodiment) 
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Th e m e thod for driving the compr e ssor 20 without 

starting the engine 14 while the engine 14 is stopped is not 
limited to the above described first, second, third, and fourth 
embodiments. — A fifth embodiment will be hereinafter described 
with reference to Fig. 10. 

Even in the case of a hybrid car, provision of a plurality 

of a u xiliary machines such as a power s te ering pum p i-s 
r e qu ired, and even when the engine 14 has been stopped, it is 

10, the compressor 20 of the air conditioner 86 is, together with 
an alternator 88 and a power steering pump 90, driven by the 
driving force of an auxiliary machine motor 92. 

Namely, a V belt 91 is entrained between a pulley 92A 

mounted to a driving shaft of the auxiliary machine motor 92, a 
pulley 88A mounted to a driving s haft of the alternator 88, a 
pulley 90A mounted to a driving shaft of the power s teering 
pump, and a pulley 22 of the compressor 20, and the 
compressor 20 is rotated by the driving force of the auxiliary 
machine motor 92. 

In the above described structure as well, even when the 

engine 11 has been stopped, the compressor 20 can be driven 
without starting the engine 14. — Further, a plurality of auxiliary 
machines are driven concurrently without providing driving 
means used only for driving the compressor 20, and therefore, it 
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is not necessary to provide separat e driving means for driving 
not only the compressor 20 but also the auxiliary machines. 

Further, the alternator 88 is driven by the auxiliary 

machine motor 92 so as to allow the generation of a voltage 
different from that of the electric power for driving the electric 
motor 16. — Usually, the working voltage of the electric motor 16 
is set at a high value (for example, about 288V) becau -s e the 
electric motor 16 requires a large driving force. — For this reason, 

suitable voltage (for example, 12V) using a DC/ DC converter or 
the like so as to operate devices such as the air conditioner ECU 
60 and the like. — On the other hand, electric power of this 
voltage (12V) can be directly generated by providing the 
alternator 88, and therefore, an effect that an expensive DC /DC 
converter becomes unnecessary is obtained, and further, 
reduction in cost of the parts used for a hybrid car can be 
achieved. 

(Sixth Embodiment) 

Next, — a** — example — of an — air conditioner — for a vehicle 

using the auxiliary machine m o tor 92 wil l be described, as a 
sixth embodiment, with reference to Figs. 11A, 11B, and 12. — 
should be noted that the — ba s ic — structure — of the — sixth third 
embodiment embodiment — — the — same — as — that — of each — of the 
above described third and fifth embodiments, and that the same 
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memb e rs as thos e of each of the third and fifth e mbodim e nts 
will be denoted by the same reference numerals, and a 
description thereof will be omitted. 

As shown in Figs. 11A and 11B, 7A and 7B, the pulley 22 
is mounted to the driving shaft 20A of the compressor 20 in an 
air conditioner 250. The auxiliary machine motor 92 is provided 
in the vicinity of an engine 202. A V belt 252 serving as t hirda 
second driving force transmitting means is entrained between 
the pulley 92A of the auxiliary machine motor 92, the pulley 22 
of the compressor 20, and a pulley 230 mounted to a crank 
shaft 228 of the engine 202. 

Further, the air conditioner 250 includes a water pump 
254 mounted to the engine 202 in place of the electrically 
operated pump 42. When the water pump 254 is driven, cooling 
water for the engine 202 is supplied to the heater core 38 so as 
to allow the vehicle interior to be heated. 

The V belt 252 is also entrained onto a pulley 256 
mounted to a driving shaft 254A of the water pump 254, and the 
water pump 254 can be driven by the driving force of the engine 
202 or the driving force of the auxiliary machine motor 92. 
Meanwhile, other auxiliary machines such as the power steering 
pump 90 and the like (not shown in Fig. 1 1A) 7A) are also 
connected to the auxiliary machine motor 92, and when the 
pulley 92 A is rotated by the driving force of the engine 202, the 
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rotating force is also transmitted to these other auxiliary 
machines. 

On the other hand, as shown in Fig. 1 1A, 7A, a crank 
clutch 258 serving as driving force interruption means is 
provided in the crank shaft 228 and a compressor clutch 260 is 
provided in the driving shaft 20A of the compressor 20. The 
crank clutch 258 separates the crank shaft 228 of the engine 
202 and the pulley 230 from each other enabling the crank shaft 
228 and the pulley 230 to be relatively rotatable. Further, the 
compressor clutch 260 separates the driving shaft 20A of the 
compressor 20 and the pulley 22 from each other enabling the 
driving shaft 20A and the pulley 22 to be relatively rotatable. 

The crank clutch 258 and the compressor clutch 260 are 
each connected to an air-conditioner ECU 238, and the auxiliary 
machine motor 92 can also be driven by being controlled by the 
air-conditioner ECU 238. 

The air-conditioner ECU 238 is provided to control the 
auxiliary machine motor 92, the crank clutch 258, and the 
compressor clutch 260 in accordance with the operating state of 
the air conditioner 250 and the operating state of the engine 
202. 

Next, with reference to the flow chart shown in Fig. ±2^8, 
the switching of a driving source such as the compressor 20 
when the air conditioner 250 is operated will be described. 
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In the flow chart, first, in step 150, it is ascertained 
whether the engine 202 is started (switched on). When the 
engine 202 is switched on (when the decision of step 150 is 
affirmative), the process proceeds to step 152, in which the 
crank clutch 258 is switched on (is connected) and the auxiliary 
machine motor 92 is stopped (is switched off). As a result, the V 
belt 252 is driven to rotate by the driving force of the engine 202 
and other auxiliary machines connected to the water pump 254 
or the auxiliary machine motor 92 are driven by the driving force 
of the engine 202. 

In the subsequent step 154, it is ascertained whether 
the air conditioner 250 has been switched on, namely, whether 
the compressor 20 need to be driven. Here, when the air 
conditioner 250 has been switched on and the compressor 20 
needs to be driven (when the decision of step 154 is affirmative), 
the process proceeds to step 156, in which the compressor 
clutch 260 is switched on. As a result, the driving force of the 
engine 202 is transmitted to the compressor 20 and the 
compressor 20 is thereby driven by the driving force of the 
engine 202. 

Further, when the air conditioner 250 has not been 
switched on, namely, when the compressor 20 does not need to 
be driven (when the decision of step 154 is negative), the process 
proceeds to step 158, in which the compressor clutch 260 is 
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switched off. As a result, the compressor 20 is not driven and 
the water pump 254 is driven, and therefore, heating is made 
possible. Further, other auxiliary machines connected to the 
auxiliary machine motor 92 are also driven by the driving force 
of the engine 202. 

On the other hand, when the engine 202 has been 
stopped (when the decision of step 150 is negative), the process 
proceeds to step 160, in which the crank clutch 258 is switched 
off and the crank shaft 228 and the pulley 230 are separated 
from each other. 

In the subsequent step 162, it is ascertained whether 
the air conditioner 250 has been switched on. When the air 
conditioner 250 has been switched on (when the decision of step 
162 is affirmative), the process proceeds to step 164, in which 
the compressor clutch 260 is switched on and the auxiliary 
machine motor 92 is driven (switched on). As a result, the 
driving force of the auxiliary machine motor 92 is transmitted to 
the compressor 20 and also to the water pump 254 and the air 
conditioner 250 is operated by the driving force of the auxiliary 
machine motor 92. 

Further, when the air conditioner 250 has not been 
switched on (when the decision of step 162 is negative), the 
process proceeds to step 166, in which the compressor clutch 
260 is switched off. In the subsequent step 168, it is 
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ascertained whether the heating operation is being effected, i.e., 
whether the heating operation is to be effected. 

When the heating operation is effected (when the 
decision of step 168 is affirmative), the process proceeds to step 
170, in which the auxiliary machine motor 92 is driven. As a 
result, the driving force of the auxiliary machine motor 92 is 
transmitted via the V belt 252 to the water pump 254 and 
cooling water of the engine 202 is supplied to the heater core 38. 
At this time, the crank clutch 258 and the compressor clutch 
260 are each switched off, and therefore, there is no possibility 
of an unnecessary load being applied to the auxiliary machine 
motor 92. 

Meanwhile, when the heating for the vehicle interior is 
not effected (when the decision of step 168 is negative), the 
process proceeds to step 172, in which the auxiliary machine 
motor 92 is left stopped. At this time, if it is necessary to 
operate other auxiliary machines connected to the auxiliary 
machine motor 92, the auxiliary machine motor 92 may be 
operated. 

As described above, in the air conditioner 250 applied to 
the fifth embodiment as well, it is not necessary to use a motor 
used only for driving the compressor 20 and also not necessary 
to start the engine 202, thereby preventing deterioration of fuel 
consumption which is caused due to the engine 202 driving the 
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compressor 20. Further, it is not necessary to provide the 
electrically operated pump 42 which is used to supply cooling 
water to the heater core 38 for the heating operation, and 
therefore, reduction in the number of parts and reduction in 
costs can be achieved. 

Further, even if a hybrid car is temporarily stopped by 
reason of waiting for a traffic light or loading and unloading, and 
further, the engine 202 is stopped, air conditioning for the 
vehicle interior by the auxiliary machine motor 92 becomes 
possible. 

In recent years, it has become possible for the engine to 
be stopped when a vehicle stops temporarily (short-time 
stopping) from the standpoint of fuel problems or environmental 
issues. However, even in this case, it is not necessary to stop 
the air conditioning for the vehicle interior. The same is not 
limited to the hybrid car, and can also be applied to a general 
vehicle having no electric motor serving as a driving source for a 
running operation. 

Meanwhile, the transmission of driving force to the 
compressor 20 and the switching of a driving source are not 
limited to the aforementioned. For example, as shown in Fig. 
1 1C, 7C, with the double pulley clutch 206 applied — te — the 
thirdembodiment being used in the driving shaft 20A of the 
compressor 20, a V belt 262 may be entrained between the 
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pulley 216 and the pulley 92 A of the auxiliary machine motor 92 
and a V belt 264 may be entrained between the other pulley 218, 
a pulley 230, and a pulley 256. 

As a result, when the air conditioner 250 is operated, it 
suffices that the double pulley clutch 206 be switched on at the 
time of operation (including a heating operation) of the air 
conditioner 250 using the auxiliary machine motor 92. Further, 
when the air conditioner 250. is not operated, so long as the 
double pulley clutch 206 is switched off, only the other auxiliary 
machines can be driven by the auxiliary machine motor 92 as 
occasion demands. 

Further, in the sixth embodiment, the air-conditioner 
ECU 238 is used as the control means. However, the crank 
clutch 258, the compressor clutch 260, and the auxiliary 
machine motor may be each controlled by the engine ECU. 
Alternatively, a controller used only for these devices may be 
provided. 

Meanwhile, in each embodiment of the present 
invention, the description given was that for a hybrid car, but 
the present invention can also be applied to vehicles of various 
structures, each traveling by the driving force of an engine 
without using an electric motor. In a vehicle which travels 
using an engine as a driving source, a so-called economy 
running system has been proposed in which the engine is 
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stopped when the vehicle stops so as to improve fuel 
consumption and also inhibit emission of exhaust gas. In the 
case of using the economy running system, when the engine is 
stopped, driving of the compressor is also stopped. At this time, 
when the present invention is applied, the vehicle interior can be 
maintained in a comfortable air-conditioned state without 
stopping air conditioning in the vehicle interior. 

In this case, for example, m — £ke — second — and — third 
e-m-bed-i-me-H-tSy an alternator/ starter motor can be used in place 
of the electric motor. The alternator/ starter motor operates as a 
starter motor at the time of starting the engine, and during the 
operation of the engine, it operates as an alternator which 
generates power by the driving force of the engine. 

As a result, when the engine is operated to allow a 
running operation, air conditioning for the vehicle interior can 
be carried out by driving the compressor while effecting power 
generation /charging by the alternator/ starter motor. 

On the other hand, when driving of the engine is stopped 
by stopping the vehicle, the engine and the alternator/ starter 
motor are separated from each other and the alternator/ starter 
motor is driven as the electric motor. As a result, the driving 
force of the alternator/ starter motor is transmitted to the 
compressor without being transmitted to the engine, thereby 
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allowing air conditioning for the vehicle interior using the 
compressor. 

As a result, even when the engine 14 is in a stopped 
state, air conditioning for the vehicle interior can be effected by 
driving the compressor 20. 

INDUSTRIAL APPLICABILITY 

The above-described present invention allows air-cooling 
and heating in which the power of an engine is efficiently 
utilized. Further, the present invention also allows the driving 
of a compressor by an electric motor without starting an engine 
and is useful as an air conditioner not only for a vehicle which 
travels by the driving force of the engine, but also for a hybrid 
car which travels by the driving force of the electric motor in 
addition to that of the engine. 
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WHAT IS CLAIMED IS: 

Ar-. An air conditioner for a vehicle, which air conditions a 

vehicle interior by a refrigerating cycle formed to include a 
compressor and an evaporator, said air conditioner for a vehicle 
comprising a water cooling cycle which is formed by water 
refrigerant heat exchange means provided in the refrigerating 
cycle and cooling water which is supplied as a refrigerant, heat 
storage means for cooling in which one of water cooled by said 
water - refrigerant heat exchange means and cooling heat 
obtained from water is stored, and heat dissipation means for 
cooling which cools air to be blown out into the vehicle interior 
by water supplied as a refrigerant from said heat storage means 
for cooling. 

3_ An air conditioner for a vehicle according to claim 1, 

comprising a water heating cycle which is formed by heat 
storage means for heating in which one of water heated by an 
engine and heating heat obtained from water is stored, and heat 
dissipation means for heating, which heats air to be blown out 
into the vehicle interior by s upplying, as a refrigerant, one of 
cooling water for the engine and water heated by heat stored in 
said heat storage means for heating so as to allow heating of the 
vehicle interior. 
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3-: An air conditioner for a vehicle according to claim 2, 

comprising: heat storage means which can be used as both the 
heat storage means for cooling and also as the heat storage 
means for heating; first circulating means which can circulate 
water which becomes a refrigerant between the engine and said 
heat dissipation means for heating; second circulating means 
which can circulate water which becomes a refrigerant between 
said water refrigerant heat exchange means and said heat 
dissipation means for cooling; and circulating passage switching 
means which changes said heat storage means to said first 
circulating means and said second circulating means to allow 
circulation of the water by any one of said first circulating 
means and said second circulating means. 

An air conditioner for a vehicle, which is provided in a 

vehicle equipped with an engine and an electric motor and which 
air conditions a vehicle interior by a refrigerating cycle formed to 
include a compressor and an evaporator, said air conditioner for 
a vehicle comprising: driving shafts provided respectively i n the 
engine and in the electric motor; an output shaft connected to 
said driving shafts of the engine and the electric motor and 
rotated synchronously with a driving source which is one of the 
engine and the electric motor; driving force transmitting means 
which connects a driving shaft of one of the engine and the 
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electric motor and a driving shaft of th e compressor oo as to 
transmit a driving force of said output shaft to the compressor; 
and driving force switching means which switches a driving 
source of the driving force to be transmitted to the driving shaft 
of the compressor by said driving force transmitting means. 

An air conditioner for a vehicle according to claim 4, 

wherein said driving force switching means is clutch means 
provided between the driving shafts of the engine and the 
electric motor and said output shaft. 

€h An air conditioner for a vehicle according to claim 4, 

comprising: first driving force transmitting means, which is 
provided as said driving force transmitting means, for 
transmitting driving force from the driving shaft of the engine to 
the driving shaft of the compressor; second driving force 
transmitting means which transmits driving force from the 
driving shaft of the electric motor to the driving shaft of the 
compressor; and clutch means which is provided as said driving 
force switching means and separates one of said first driving 
force transmitting means and said second driving force 
transmitting means from the driving shaft of the compressor. 
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7-. An air conditioner for a vehicle, which is provided in a 

vehicle equipped with an engine and an electric motor and which 
air conditions a vehicle interior by a refrigerating cycle formed to 
include a compressor and an evaporator, said air conditioner for 
a vehicle comprising: driving shafts provided respectively in the 
engine and in the electric motor; an output shaft connected to 
said driving shafts of the engine and the electric motor and 
rotated synchronously with a driving source which is one of the 
engine and the electric motor; load reduction means for reducing 
the driving load of said output shaft which rotates integrally 
with the driving shaft of the engine when the electric motor is 
driven; and driving force transmitting means which connects 
said output shaft and the driving shaft of the compres s or to 
transmit the driving force of said output shaft to the 
compressor. 

8^ An air conditioner for a vehicle, which is provided in a 

vehicle equipped with an engine and an electric motor and which 
air conditions a vehicle interior by a refrigerating cycle formed to 
include a compressor and an evaporator, said air conditioner for 
a vehicle comprising: an auxiliary machine motor w r hich drives a 
plurality of auxiliary machines provided in the vehicle; third 
driving force transmitting means which can transmit the driving 
force of the engine and the driving force of said auxiliary - 
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machin e motor to the plurality of auxiliary machines and also to 
the driving shaft of the compressor; driving force interrupting 
means which interrupts the driving shaft of the engine and said 
third driving force transmitting means; and control means which 
controls said driving force interrupting means and said 
auxiliary machine motor in accordance with a state in which the 
engine is driven. 

--9. An air conditioner for a hybrid car, which is provided in 
a hybrid car equipped with an engine and an electric motor for 
running and which air conditions a vehicle interior by a 
refrigerating cycle formed to include a compressor and an 
evaporator, comprising: 

driving shafts provided respectively in the engine and in 
the electric motor; 

an output shaft connected to the driving shafts of the 
engine and the electric motor and rotated synchronously with a 
driving source which is one of the engine and the electric motor; 

load reduction means for reducing the driving load of 
said output shaft which rotates integrally with the driving shaft 
of the engine when the electric motor is driven; and 

driving force transmitting means which connects said 
output shaft and the driving shaft of the compressor to transmit 
the driving force of said output shaft to the compressor. 



30072627vl 



65 



10. An air conditioner for a hybrid car according to claim 9, 
wherein said load reduction means is valve opening means for 
opening one of an intake valve and an exhaust valve while the 
engine is stopped. 

11. An air conditioner for a hybrid car, which is provided in 
a hybrid car equipped with an engine and an electric motor for 
running and which air conditions a vehicle interior by a 
refrigerating cycle formed to include a compressor and an 
evaporator, comprising: 

an auxiliary-machine motor which drives a plurality of 
auxiliary machines provided in the hybrid car; 

second driving force transmitting means which can 
transmit the driving force of the engine and the driving force of 
said auxiliary-machine motor to the plurality of auxiliary 
machines and also to the driving shaft of the compressor; 

driving force interrupting means which separates the 
driving shaft of the engine and said second driving force 
transmitting means from each other; and 

control means which separates the driving shaft of the 
engine and said second driving force transmitting means from 
each other by said driving force interrupting means when the 
engine is stopped and allows the plurality of auxiliary machines 
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including the compressor to be driven by said auxiliary-machine 
motor. — 
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ABSTRACT 

There is provided an air conditioner for a vehicle, which 
comprises a refrigerating cycle having a compressor (20), a water 
cooling cycle formed by a radiator (36) and a heat storage tank 
(50), which are switched by passage switching valves (46) and 
(48), and a water heating cycle formed by a heater core (38) and 
the heat storage tank (50). As a result, when an engine is being 
driven, heat for cooling or heating is stored in the heat storage 
tank (50) by the water cooling cycle or the water heating cycle, 
and when an engine (14) is in a stopped state, the heat stored in 
the heat storage tank (50) is used to allow cooling or heating. 
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